Structural analysis of lipoprotein E particles.
Apolipoprotein E (apoE) is a key regulator of cholesterol homeostasis. Human apoE has three common isoforms, each with different risk implications for cardiovascular and neurodegenerative disease. Neither the structure of lipoprotein E particles nor the structural consequences of the isoform differences are known. In this investigation, synthetic lipoprotein particles were prepared by complexing phospholipids with full-length apoE isoforms, or with truncated N-terminal and C-terminal domains of apoE. These particles were examined with calorimetry, electron microscopy, circular dichroism spectroscopy, and internal reflection infrared spectroscopy. Results indicate that particles made with the three full-length apoE isoforms are discoidal in shape, and structurally indistinguishable. Thus, differences in their pathological consequences are not due to gross differences in particle structure. Although apoE is predominantly helical, and the axes of the helices are parallel to the flat surfaces of the particles, the orientational order of lipid acyl chains is low and inconsistent with the belt model of lipoprotein A-I structure. Instead, the data suggest that there are at least two different types of apoE-lipid interactions within lipoprotein E particles. One type occurs between apoE helices and the edge of the lipid bilayer as in the belt model, while a second type involves apoE helices that situate in the plane of the membrane and disturb acyl chain order. These interactions allow LpE particles to form with different protein/lipid ratios, and they account for the structure of LpE particles made with only the truncated domains.